Labeling of mesenchymal stem cells with bioconjugated quantum dots.
Quantum dots (QDs) are semiconductor nanocrystals, and recently they have been shown as effective probes for cell labeling. Due to their unique spectral, physical, and chemical properties, QDs can concurrently tag multiple intercellular and intracellular components of live cells for time ranging from seconds to months. Different color QDs can label different cell components that can be visualized with fluorescent microscopy or in vivo. Here, we provide a detailed protocol for labeling postnatal and differentiated stem/progenitor cells with bioconjugated quantum dots. For example, peptide CGGGRGD is immobilized on CdSe-ZnS QDs with free carboxyl groups. These bioconjugates label selected integrins on cell membrane of human mesenchymal stem cells (hMSCs). QD concentration and incubation time to effectively label hMSCs is optimized. We discovered that bioconjugated QDs effectively label hMSCs not only during population doubling, but also during multi-lineage differentiation into osteoblasts, chondrocytes, and adipocytes. Undifferentiated and differentiated stem cells labeled with bioconjugated QDs can be readily imaged by fluorescent microscopy. Thus, quantum dots represent an effective cell labeling probe and an alternative to organic dyes and fluorescent proteins for cell labeling and cell tracking.